Biosynthesis of riboflavin. Incorporation of 13C-labeled precursors into the xylene ring.
Growing cultures of Ashbya gossypii were supplemented with various 13C-labeled precursors including [1-13C]acetate, [2-13C]acetate, [1-13C]ribose, [1-13C]glucose, [6-13C]glucose, and [2-13C]glycerol. Riboflavin was isolated from the culture medium, chemically converted to riboflavin tetraacetate, and analyzed by 13C NMR spectroscopy. The xylene ring of riboflavin is formed by dismutation of 6,7-dimethyl-8-ribityllumazine, thus the 8 carbon atoms of the riboflavin xylene ring are composed of 4 biochemically different carbon atoms which are duplicated in the dismutation. The formation of the lumazine from a pyrimidine precursor requires the addition of these 4 carbon atoms which constitute C-6 alpha, C-6, C-7, and C-7 alpha of the lumazine. Results from the present work indicate that these 4 carbon atoms do not arise from acetate, diacetyl, acetoin, or a tetrose, nor from loss of 1 or 2 carbon atoms from either end of a pentose or hexose. Additionally, the data do not support the recent contention that these 4 atoms arise via a dismutation of the pyrimidine precursor of the lumazine. The findings show that there exists a close correspondence between the lumazine carbons 6 alpha, 6, and 7 with C-1, C-2, and C-3, respectively, of a pentose, while C-7 alpha corresponds to C-5 rather than C-4 of a pentose. This in conjunction with results reported earlier indicates an intramolecular rearrangement involving carbons 3, 4, and 5 of a pentose or its biochemical equivalent.